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I am presently employed as a researcher at the Weizmann Institute of Science, 
Israel, Department of Structural Biology, where I am a professor of Biophysics. I received 
my Ph.D. degree from the Georgetown University in 1992, and worked as a post-doctoral 
fellow in the laboratory of Prof. Ada Yonath at Weizmann institute of Science, Israel and 
Max Planck Institute, Germany . 

Since the beginning of my career, I have published more than 50 scientific articles 
in highly regarded journals and books, and have presented my achievements at many 
international scientific conferences. 

I was awarded several research prizes including the Inventor of the year YEDA 

award. 

I am an inventor of the above-identified application. 

I have read the Official action issued with respect to the above- identified 
application. 
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In the Official Action, the Examiner rejected Claims 7-14, 35 and 42 under 35 
U.S.C. § 1 12 first paragraph for not being enabled. 

Since the date of filing, experiments performed under my supervision and in my 
laboratory have clearly illustrated that Zn-TCPP may be used as a hapten for generating 
monoclonal antibodies against gelatinase B (MMP-9) and MMP-14. 

Specifically, a monoclonal antibody against ZnTCPP was generated that displayed a 
high affinity (Kd 0.01 fiM) toward its immunizing hapten based on a competitive ELISA 
screen. This antibody was shown to bind to gelatinase B (MMP-9) catalytic domain and 
gelatinase A (MMP-2) - see Figures 2A-C attached. 

To establish that binding occurred through direct interaction with the active site, 
mAbs were analyzed for their ability to bind Pro-MMP-2 and Pro-MMP-9. In the latent 
enzymes the pro domain structure shields the catalytic cleft. Hence, blocking of the active 
site by the pro-domain structure should prevent mAbs binding, providing it recognizes the 
histidine zinc motif within the active site. Under the same conditions, no binding to the pro 
enzymes was detected (Figure 2B). This mode of binding to active MMP-2 but not to Pro- 
MMP-2 was further challenged in an in vivo like environment with full length native MMP- 
2 secreted by human fibrosarcoma (HT1080) cell cultures. Immunoprecipitation of 
HT1080 conditioned medium with anti-CoTCPP antibody followed by western blot 
analysis showed binding to active but not Pro-MMP-2 (Figure 2C). 

These results demonstrate that the monoclonal antibody raised against ZnTCPP 
cross reacted with MMP-2 and MMP-9 and recently MMP-14. Exposure of the active site 
cleft was essential for antibody binding, confirming that the antibody raised against 
ZnTCPP interacted directly with the active sites of MMP-2/9/14. 



I hereby declare that all the statements made herein of our own knowledge are true 
and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under section 1001 of Title 
18 of the United States Code and the such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 
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APPENDIX 
Legend for Figures 

FIGs. 1A-D are schematic representations of the molecular structure of 
Co/ZnTCPP - [meso-Tetrakis (4- carboxyphenyl)-porphyrinato] cobalt/zinc (II) 
(Figures 1A-B, Imisdp - [2-(2-minoethylcarbomoyl)-ethoxymethyl] -tris-[2-(N-(3- 
imidazol-l-yl -propyl)) -ethoxymethyl]methane, and the conserved zinc-protein 
ligation at the catalytic zinc site in MMPs. 

FIGs. 1E-H are three dimensional schemes of the structures displayed in 
Figures 1A-D. Note, the ZnTCPP retains planar conformation while the CoTCPP 
exhibit a distorted microcycle conformation. 

FIGs. 2A-C are western blot images showing the ability of mouse IgG - 
Agarose immobilized mAbs to pull down recombinant MMP-2 catalytic domain 
(MMP-2cat) or Pro-MMP-2 and Pro-MMP-9 from solution. Antibodies used for each 
experiment are 6C6 (immunizing hapten = Imisdp, see Figure 1C for structure), 13E1 1 
(immunizing hapten = CoTCPP), and 13E15 (immunizing hapten = ZnTCPP). Figure 
2 A - MMP-2cat (2|ig) was incubated with anti-mouse IgG - Agarose (cntl, lanel) or 
anti CoTCPP, ZnTCPP and Imisdp mAb (10|ig) -anti-mouse IgG - Agarose for 2 hr 
at 20°C, immunoprecipitates (lane 2,3,5) were centrifuged and washed three times, 
separated on SDS/PAGE gel and visualized by Coomassie-staining. Figure 2B - Pro- 
MMP-2, Pro-MMP-9 were incubated with mAbs-anti-mouse IgG - Agarose in the 
same manner as in A. Immunoprecipitates (lane 2,4,6 left and 1,3,5 right) and 
unbound fraction (lane 1,3,5 left and 2,4,6 right) were separated on SDS/PAGE gel 
and visualized by Coomassie-staining. Figure 2C - conditioned medium of HT1080 
cells that either underwent activation with APMA (left) or did not (right), was 
immunoprecipitated with anti CoTCPP mAb and analyzed by western blot with 
specific antibodies against MMP-2. 




